The major antibody found in human secretions is secretory IgA (11S) which differs from serum IgA (7S) in having a higher molecular weight and thus a higher sedimentation coefficient (11S rather than 7S) (Tomasi, Tan, Solomon, and Prendergast, 1965) . This increase is due to a component known as secretory piece, a glycoprotein found in the gastrointestinal epithelial cells (South, Cooper, Wollheim, Hong, and Good, 1966; Hanson and Johannson, 1967; Tomasi and Bienenstock, 1968; Tourville, Adler, Bienenstock, and Tomasi, 1969) .
The llS IgA is formed from a dimer of 7S IgA and one molecule of secretory piece and this combination is thought to occur in the vicinity of epithelial cells (Tourville et al, 1969) before the antibody reaches the lumen.-Unlike 7S IgA, 11S IgA is resistant to digestion by trypsin (Cederblad, Johannson, and Rymo, 1966; Brown, Newcomb, and Ishizaka, 1970; Steward, 1971) , thus retaining its antibody activity in the jejunal juice where the action may be directed against bacteria (Tourville, Bienenstock, and Tomasi, 1968 ; Girard and Kalbermatten, 1970) , viruses (Balazs and Szollosy, 1962; Lipton and Steigman, 1963) , parasites (Parkin, 'Send requests for reprints to J.B. Received for publication 3 July 1973. McClelland, O'Moore, Percy-Robb, Grant, and Shearman, 1972) , and dietary constituents (Davis, Bierman, Pierson, Maas, and Iannetta, 1970; Ferguson and Carswell, 1972) .
However, the transfer of 11S IgA cannot be entirely unidirectional from epithelial cells to the lumen since several authors (Thompson, Asquith, and Cooke, 1969; Waldman, Mach, Stella, and Rowe, 1970; Thompson and Asquith, 1970; Brandtzaeg, 1971 ) have demonstrated it in mninute amounts in the serum of healthy subjects, and in higher concentrations in various gastrointestinal diseases, including coeliac disease. Loeb, Strober, Falchuk, and Laster (1971) demonstrated an increased synthesis of IgA, and also of IgM, by mucosal immunocytes in the adult coeliac patients after the re-introduction of gluten to their diets. In our previous publication (Shiner and Ballard, 1972b) , IgA was shown to be involved in the formation of immune complexes in the jejunal mucosa of treated coeliac children after challenge with gluten. It was assumed that the only IgA involved was 7S, but the demonstration of increased This paper demonstrates that 11 S IgA and possibly atrophy of the jejunal mucosae. Six patients (nos. also free secretory piece are found in the lamina 1,4,6,7,8, and 9) were studied after treatment with a propria of untreated coeliac patients. That llS IgA gluten-free diet. Five of these showed a mild partial may be involved in subepithelial immune reactions villous atrophy on histology, but the sixth (no. 6), would seem to be a new concept. who admitted to dietary errors, had a patchy partial and subtotal villous atrophy.
Materials and Methods
The jejunal biopsies from eight non-coeliac patients, aged 13 to 59 (average 37 years), served as controls Nine patients with adult coeliac disease were studied, (table II) . In four of these (nos. 10, 11, 12, and 13) , two of whom were biopsied before and after treat-gastrointestinal disease was ruled out and the ment ( Jejunal mucosal biopsies (Crosby capsule) were performed on all patients as a diagnostic procedure and part of each specimen was retained, immediately frozen in liquid nitrogen, and stored at -80C for immunofluorescence studies.
The antisera to 1 S IgA and secretory piece (Nordic Pharmaceuticals), both raised in sheep, were purified before use by precipitation with 40 and 50% ammonium sulphate and dialysis, giving a single gamma globulin band on clectrophoresis. The specificity of both antisera was tested by immunoelectrophoresis (fig 1) . Precipitin lines identified for IgA and secretory piece excluded the possibility of reactions with other serum or milk proteins such as lactoferrin. histological state of the jejunal mucosa in the coeliac patients. In those patients with a subtotal villous atrophy, staining of the basement membranes and connective tissue as well as the upper third of the epithelium was observed. In those with milder mucosal abnormalities (partial villous atrophy), where at least most of the gluten was eliminated from the diet, the i iS IgA and secretory piece showed a normal distribution, ie, in the epithelial cells only.
CONTROL PATIENTS
In our control patients 10-13 (table II) staining for llS IgA (fig 3) and secretory piece was localized to the upper third of the epithelial cells only and was not seen in the intercellular spaces, basement membranes, or connective tissue. Similar staining of epithelial cells in the hypo-and agammaglobulinaemic patients (nos. 14 to 17) showed the presence of secretory piece despite an absence or virtual absence of 7S IgA in the mucosa. (1, 4, 7, 8, 9) nor in the normal controls (10 to 13). group.bmj.com on June 24, 2017 -Published by http://gut.bmj.com/ Downloaded from also occurs cannot be ruled out. The exact site of formation of 11 S IgA in coeliac disease is not known but probably occurs in the upper third of epithelial cells as in normal patients although it could also be formed between epithelial cells, in the basement membrane, or in connective tissue. In the last two sites, I 1S IgA and 7S IgA may be involved in the formation of immune complexes with antigens such as gluten. This is supported by the demonstration of fluorescent staining of the lamina propria with antisera to these factors in untreated coeliac patients but not in treated or control patients. A similar localization was previously demonstrated for 7S IgA in treated coeliac children following gluten challenge (Shiner and Ballard, 1972b) and ultrastructural studies on the same patients showed cytopathological changes in the basement membrane and connective tissue (Shiner, 1973) .
The removal of gluten from the diet of coeliac patients apparently stops the backflow of 11S IgA into the lamina propria so that the normal pathway B remains. The localization of 11S IgA and secretory piece in well treated coeliac patients is indistinguishable from normal.
The demonstration of secretory piece in the epithelial cells of our patients with a-or hypogammaglobulinaemia is in accordance with the findings of others (Brown, Butterfield, Savage, and Tada, 1972) and indicates that epithelial cells produce secretory piece regardless of any deficiency of local or systemic IgA.
Plasma cell IgM was not consistently increased in any of our groups of patients, unlike Douglas, Crabbe, and Hobbs (1970) who reported an increased density of IgM-containing plasma cells in untreated coeliac patients.
IgG-containing plasma cells were usually increased in the mucosae of our untreated coeliac patients and this was also reported by S0ltoft (1970) .
The evidence from this, and our previous publication, is very suggestive of important subephithelial events occurring in coeliac disease involving both 7S and llS IgA in response to antigenic stimulation. The demonstrated backflow of llS IgA into the lamina propria in untreated coeliac disease would explain the increased serum levels of llS IgA (Thompson, Asquith, and Cooke, 1969) .
